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As vagotomy and drainage procedures become more commonly employed in the
treatment of duodenal ulceration it is important to consider the role played by
the vagus in controlling the function of various abdominal organs, since many
will suffer a change after the vagi have been divided. The various organs will
be considered separately.
STOMACH.
(a) Gastic Motility.
The vagi exert a continuous influence on gastric tone, but their action on the
pylorus does not seem wholly understood and may in fact be unimportant.
The earliest complication of vagotomy was seen to be loss of motility and
dilatation of the stomach. This later led to the use of drainage procedures as an
accompaniment to vagotomy. It is the loss of contractability which is the basis
for Burge's test for the completeness of the vagotomy (Burge and Vane, 1958).
(b) Gastric Secretion.
The vagus plays an important part in the control of gastric secretion acting
directly on the parietal and chief cells. This was well shown in Pavlov's sham-
feeding experiments in 1889 when food given by mouth escaped via an
oesophagostomy in the neck and yet acid was secreted from a vagally innervated
parietal cell pouch. Interruption of the vagi at any level stops this response. This
cephalic phase of acid secretion is immediate, but it is not sustained. The vagi
also act indirectly on gastric secretion by causing the release of gastrin which
in turn stimulates acid secretion. This, of course, is not the only stimulus for
the release of gastrin. Stimuli from afferent endings in the stomach have been
recorded in the vagi by Iggo (1957). The endings are sensitive to tension and
pH changes.
Vagotomy reduces acid secretion by 65 per cent. in the vast majority of
patients (Kay, 1962) and, of course, the cephalic phase of acid secretion is totally
abolished. However the secretory response to all stimuli (histamine, gastrin, and
cholinergic drugs) is also reduced (Oberhelman and Dragstedt, 1948; Hood and
Code, 1951). Anita and his colleagues (1951) have suggested that the basal rate
of acetylcholine synthesis in the gastric mucosa determines the sensitivity of the
parietal cells to drugs.
INTESTINES.
Staveny et al (1963) have shown that the hepatic branch of the anterior vagus
innervates the proximal duodenum and that the crliac branch of the posterior
vagus supplies the mid gut, i.e., from the duodenum to the splenic flexure and
58stimulation of the vagi causes contraction of the duodenum, small intestine, and
proximal colon. The cephalic phase of secretion of succus entericus and secretion
by Brunner's glands is also initiated by the vagi (Wright, 1940).
Guyton (1961) states that vagotomy decreases intestinal peristalsis, but after
a period of months this is compensated by increased excitability of the intrinsic
nervous system. Kay (1962) reports that the average period of intestinal paralysis
after vagotomy is fourteen hours and that small bowel mobility is almost entirely
dependant on intrinsic nerve mechanisms and virtually independant of extrinsic
nerve influence. However, Ballinger (1963) states that for the first few weeks
following vagotomy in the upper part of the abdomen there is a marked disorder
of motility of the small intestine with unequal distribution of the barium column.
In dogs with denervated small intestines there is a loss of villi and a characteristic
X-ray pattern similar in some respects to that of human sprue. The villi begin
to regenerate after a month but are deformed and club-like. After five to eight
months fat absorption and X-ray appearances return to normal (Ballinger, 1963).
Despite conflicting reports about the intestinal transit time there is no doubt that
intestinal atony and dilatation with stasis do occur following vagotomy. These
may well be the cause of the feeling of distension and wind pains which some-
times follow vagotomy. These symptoms have been markedly absent in those
cases of duodenal ulcer treated by selective vagotomy by Griffith and his
colleagues (1963), where the hepatic and coeliac branches of the vagi are left
intact. Their part in the production of diarrhoea is really impossible to evaluate in
view of the number of factors involved.
GALL BLADDER AND BILIARY DUCTS.
Tanuri and Ivy (1938) suggested that there might be some direct nervous
influence on the secretion of bile from the liver in dogs, but the action of the
vagi on the liver is unknown. Pallin and Skoglund (1961) showed that stimulation
of the vagi caused an increase in pressure in the gall bladder of cats, the right
vagus having more effect than the left. However, Johnston and Boyden (1952)
state that complete vagotomy does not seem to alter the emptying rate of the
human gall bladder and that this action must be under hormonal control. As the
gall bladder dilates after vagotomy they suggest that the vagi are responsible for
the tonus rhythm of the gall bladder in the interdigestive period and it is therefore
unable to resist the influx of liver bile and consequently dilates.
The action of the vagi on the common bile duct and sphincter of Oddi does
not appear to have been extensively studied. Myers and his colleagues (1962)
were unable to show any pressure changes in the common bile duct suggestive
of a peristalsis and no perstaltic waves could be demonstrated by cine-radiography.
They were unable to show the presence of any muscle fibres in the common bile
duct. Consequently all pressure changes in the common bile duct must be
secondary to changes of pressure in the gall bladder, secretory pressures in the
liver or changes in the tonus of the sphincter of Oddi. Bergh (1942) states that
available evidence suggests a reciprocal innervation of the gall bladder and
59sphincter of Oddi. Here again hormonal control may be more important but the
vagus inhibits the contraction of the sphincter.
The fasting volume of the gall bladder often doubles within a year after total
vagotomy (Griffith, 1962). The common bile duct may also dilate and it has been
shown that it is possible to manipulate barium into the common duct. If the vagus
causes inhibition of the sphincter of Oddi then vagotomy would allow increased
tonus which would account for the dilatation. Burge (1961) found that
preservation of the cceliac branch of the posterior vagus did not prevent diarrhoea
or pale stools but when the hepatic branch of the anterior vagus was preserved
"there was far less interference with normal function." The effects of vagotomy
on the sphincter of Oddi deserves further study. Perhaps the stasis in the gall
bladder and common bile duct and the suggested increase in gallstones in patients
who have had vagotomies results from increased tone in the sphincter of Oddi.
PANCREAS.
The pancreas receives parasympathetic nerves from the cceliac plexus which is
itself supplied by a large trunk from the posterior vagus. The vagus is
secretomotor to the pancreas. However, Rontley et al (1952) showed that
vagotomy did not lower significantly the external pancreatic secretion in dogs.
This is contradicted by the work of Pfeffer and his colleagues (1952), who
demonstrated a net decrease in amylase activity of 337 per cent. after vagotomy
in man. This may be an indirect result as well as a direct result as the pH of the
gastric efflux is raised by vagotomy and may thus become a less effective stimulus
for the liberation of secretion. Thus the full effect of vagotomy on the pancreas
is not completely settled at this time.
COMPLICATIONS OF VAGOTOMY.
Three main complications arise from the use of vagotomy as a therapeutic
measure: -
1. Dilatation of the stomach with retention of its contents.
2. Diarrhoea.
3. Steatorrhcea.
The first of these is effectively remedied by performing a drainage procedure.
This in itself may be a factor in the production of the post vagotomy diarrhoea
so often cited as a contra indication to the use of vagotomy in the treatment of
duodenal ulceration. Post-vagotomy diarrhoea is often an ill-defined entity and
consequently after interviewing sixty-six patients who had had a vagotomy and
drainage procedure the following four categories were considered to cover the
post-operative bowel status of the patients:
1. Troublesome diarrhoea.
2. Fluid or loose stools without any change in frequency or marked increase
in frequency but no fluid stools.
3. Occasional loose stool or more regular defecation.
4. No change in bowel habit.
60Patients in categories 1 and 2 were considered to have post-vagotomy diarrhaea.
The percentage of patients in each category was:-(1) 4.5; (2) 9.1; (3) 25.8; and
(4) 60.6.
Thus 13.6 per cent. of the patients who had a vagotomy had sufficient changes
in bowel habit to warrant being classified as having post-vagotomy diarrhcea, but
39.4 per cent. suffered a noticeable change, for which many were grateful.
Sixteen out of forty-nine of these patients had an average daily fxcal fat level
of over 5 grams and were classified as having steatorrhcea. There was no significant
difference in the incidence of this complication when pyloroplasty or gastro-
jejunostomy was used for the drainage procedure and consequently the
steatorrhea is attributed to the vagotomy. Discovery of the cause or causes of
post-vagotomy diarrhzea and steatorrhiea in the human subject is extremely
difficult as the physiology of three maini organs, the liver and biliary tree, the
pancreas and the small bowel, is inmperfectly understood and their study compli-
cated. Selective vagotomy by leaving the vagal innervation to these organs intact
may, however, demonstrate how deeply they are implicated, but much research
is still required in this field.
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